High-field, variable-temperature Mössbauer effect measurements on oxyhemeproteins.
We measured Mössbauer spectra of human oxyhemoglobin, its isolated beta chains, and of oxymyoglobin from horse and sperm whale in fields of 4 or 6 T between 4.2 and 200 K in order to characterize the electronic state of the oxyheme complex. Diamagnetic sodium nitroprusside measured under the same conditions served as a control. The spectra of all compounds are reproduced adequately by a model that assumes a diagmagnetic iron and treats the quadrupole splitting, the asymmetry parameter and the Mössbauer linewidth as adjustable parameters. The results provide no indication in the oxyhemeproteins of the excited triplet state that was postulated by Cerdonio and co-workers (Cerdonio, M., Congiu-Castellano, A., Mogno, F., Pispisa, B., Romani, G.L. and Vitale, S. (1977) Proc. Natl. Acad. Sci. USA 74, 398-400) on the basis of susceptibility measurements on oxyhemoglobin.